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Background 
The COVID-19 pandemic is associated with high rates of hospitalization and mortality in older 
adults (age ≥65 years) [1–3]. Older adults with acute illness often present atypically with a 
geriatric syndrome or without classic disease symptoms [4]. Geriatric syndromes include 
delirium, functional decline, falls, weakness or anorexia [5]. Similarly, older adults with 
infections may present without fever or pain. Approximately 40% of older adults present without 
fever in seasonal influenza [6,7]. Surveillance data from a long-term care (LTC) outbreak in 
Washington, USA, showed that up to 56% of COVID-19 positive cases were asymptomatic or 
presymptomatic [8]. However, the dataset was small and the study did not investigate the breadth 
of atypical presentations in older adults. The current screening criteria for COVID-19 rely on the 
presence of symptoms of influenza-like Illness (ILI). ILI symptoms be blunted or absent in older 
adults. As a result, screening and diagnosis of COVID-19 in older adults may be delayed. This is 
a significant weakness in our ongoing containment strategy. 
 
Delirium is an acute confusional state that is common in hospitalized older adults, with 
prevalence of up to 30-40% in medical wards and up to 75% in intensive care units [9]. The 
relevance of delirium to COVID-19 is two-fold: (i) delirium may be an atypical presentation of 
infections [4] and (ii) agitation and aggression in delirium may pose a risk to staff and other 
patients without management [10]. Timely detection and treatment of delirium can improve 
outcomes and mitigate risk [11]. The prevalence, characteristics and treatment strategies of 
delirium in COVID-19 are unknown, despite important safety and clinical considerations.  
 
Several geriatric medicine organizations issued guidelines regarding management of older adults 
with COVID-19 based on expert consensus [12–15]. There are no published descriptive studies 
on the prevalence of atypical presentation and delirium in older adults with COVID-19. This data 
is crucial for screening, detection, and management of COVID-19 cases in hospital and LTC.  

Objectives 
1. To determine the prevalence of atypical presentations (e.g. delirium, falls, functional 

decline) of COVID-19 in older adults. 
2. To determine the characteristics and management of delirium in older adults with 

COVID-19.    
3. To determine the association of atypical presentations and delirium with clinical 

outcomes such as in-hospital mortality, intensive care unit (ICU) admission and other 
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complications (e.g. falls, secondary infection, aspiration pneumonia, myocardial 
infarction, venous thromboembolism). 

4. To determine the management, outcomes, and predictors of survival in older adults with 
COVID-19 who were admitted to the intensive care unit (ICU).  

Methods 
Study design 
This is a retrospective and prospective chart review of older adults (age ≥65) with confirmed 
COVID-19 in 5 academic hospitals networks in Ontario, Canada (Sunnybrook Health Sciences 
Centre, Baycrest Health Sciences, Unity Health Toronto, Sinai Health Systems, and University 
Health Network). The review will include cases in acute care, rehabilitation and LTC sites 
associated with the academic institutions (e.g. Providence, St. John’s, Bridgepoint, Toronto 
Rehabilitation Institute). The chart review will assess cases from January 15, 2020 [16] until 
June 30, 2021, with ongoing analysis of data. Retrospective chart review will take place 
immediately on study start with a review of existing charts. Prospective chart review will happen 
by monthly retrieval of cases from decisions support.   
 
Inclusion criteria 

1. Patients with laboratory-confirmed COVID-19 by viral PCR swab available on hospital 
medical records.  

2. Age ≥65 at the time of COVID-19 detection. 
3. Admitted to one of the acute care hospitals, rehabilitation facilities, or LTC homes within 

the 5 academic health networks.  
 
Exclusion criteria 

1. Re-admission to hospital after index admission for COVID-19. Only charts from the 
initial admission will be assessed.  

 
Data collection  
Decision support services at each hospital network will identify COVID-19 cases in patients age 
≥65 years. A research assistant (RA) will conduct a chart review of each identified case and 
complete the case report forms (CRFs) hosted on a secure REDCap server at Applied Health 
Research Centre in St. Michael’s Hospital. The CRFs will capture basic demographic data (age, 
sex, hospital, place of residence), but patient data will be de-identified upon collection with a 
unique participant ID. We will include a linking log on separate spreadsheet located on a 
password-protected secure hospital server at St. Michael’s Hospital (template in Appendix 4). 
Other identifiers will include date of admission, date of death, and discharge date. This data will 
be used to calculate length-of-stay.  
 
The first CRF on atypical presentations, defined by geriatric syndromes reported in the literature 
[4,5,17], will be completed on every patient (Appendix 1). The second CRF on delirium 
(Appendix 2) will be completed in patients with identified delirium assessed by a validated chart 
review method [18]. The third CRF will assess clinical outcomes, such as in-hospital mortality, 
ICU admission, discharge destination and in-hospital complications (Appendix 3). A training 
exercise will be done on the first 5 records where one of the investigators (EW, JW) will extract 
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chart data in duplicate with the RA. Each of the 3 CRFs will be independently coded at least 5 
times. If interrater agreement is less than 90%, we repeat the exercise. 
 
COVID-19 variant and vaccination data collection 
New variant strains of SARS-CoV-2 that increased transmissibility were discovered in late 2020 
[19]. We amended our CRFs to collect data on COVID-19 variants in patients admitted in 2021. 
New two-dose vaccines were also developed and administered beginning in late 2020. 
Effectiveness after the second dose was high in observational studies [20], so we do not expect 
many vaccinated patients to be in our cohort. However, we added a data item to our CRFs to 
identify patients who had 1 or 2 doses of the vaccine and was admitted for COVID-19.  
 
COVID-19 ICU substudy 
The experience of older adults with COVID-19 admitted to intensive care units (ICU) was 
explored in the United States [21], but the Canadian experience is unknown. We will add a 
separate ICU CRF (Appendix 5) for patients who were admitted to ICU at Sinai Health, 
University Health Network, St. Michael’s Hospital and Sunnybrook Health Sciences Centre. 
Respiratory parameters (e.g. PaO2/FiO2, tidal volume, arterial pH, time and mode of ventilation, 
duration of mechanical ventilation), ICU complications (e.g. acute respiratory distress syndrome 
(ARDS), acute kidney injury (AKI), bacterial pneumonia), and ICU medication use will be 
collected. We will also collect relevant lab tests on admission to ICU and illness severity scores 
(e.g. daily SOFA score, APACHE II Score). ICU outcomes including ICU delirium duration, 
ICU length of stay, and ICU death will also be collected. A multivariable model will be created 
to determine predictors of ICU survival based on patient characteristics, illness severity, and 
physiologic parameters.  
 
Sample size and analysis 
Interim analyses will be done after the first 100 cases to provide timely data for healthcare 
workers during this pandemic. Given the surveillance data from Washington, 100 records will 
likely provide informative preliminary estimates for frontline staff [22]. We anticipate at least 
1080 cases in the study based on 20,000 projected COVID-19 cases in Toronto by April 30, 2020 
[23,24], of which 12% will require hospitalization [25] and 45% will be ≥65 years old [26].  
 
Patient baseline characteristics will be analyzed descriptively with proportions, means (standard 
deviations), and medians (interquartile range), where appropriate. The prevalence of each 
atypical symptom including delirium (Appendix 1) will be calculated by a proportion of 
exhibiting patients compared with the whole group (primary outcome). The characteristics of 
delirium, including motor subtype, use of physical restraints, and treatment with antipsychotic 
medications, will be described by proportions. A multivariable model will identify independent 
risk factors for presenting with atypical symptoms. Co-variates of interest include age, place of 
residence (LTC vs. others), frailty (clinical frailty scale ≥5 vs. <5 [27]), dementia. Composite 
variables for any atypical symptom and geriatric-syndrome atypical symptoms will be created in 
the analysis. Multivariable models will be used to determine if atypical presentations are 
independently associated with mortality, ICU admission, and in-hospital complications. Co-
variates of interest are same as above. The exported dataset from REDCap will be analysed using 
R version 4.0 [28].  
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COVID-19 wave 2 
Given the differences in treatment in wave 2 of the pandemic (starting August 1, 2020), we will 
compare differences in patient characteristics, treatment and outcomes between waves 1 and 2. 
The analysis will investigate differences in mortality and delirium prevalence, and the effect of 
dexamethasone on delirium prevalence.  
 
COVID-19 frailty study 
At the completion of the data collection, we will analyze the impact of frailty on treatment and 
outcomes in the entire cohort. Areas of interest include the use of therapeutic agents on frail 
patients, provision of palliative care services, discharge destination, mortality and length of stay.  
 
Research ethics approval 
The main site will be Unity Health Toronto, where the initial research ethics board (REB) 
application will be submitted. We will contact the director of the REB to expedite approval given 
the importance of providing timely results for management of COVID-19. After REB approval at 
Unity Health, we will submit to the remaining sites. No patient identifiers will be stored in the 
database. Consent is not required as this is a chart review study.  
 
Funding 
Funding for this project will be obtained from COVID-19 contingency grants offered by the 
Academic Health Science Centre Alternate Funding Plans (AFP) at each hospital site. Funding 
will be required for a full-time research assistant, as well as database services, statistician 
support, and other administrative expenses. The results of the grant applications are pending.  
 
Reporting standard 
We will use the Consensus-based Clinical Case Reporting Guideline (CARE) for reporting this 
case series study [29].  
 
Impact 
This study will provide timely information for frontline healthcare providers screening and 
assessing older adults with suspected or diagnosed COVID-19. Knowledge about atypical 
presentations can identify older adults who require COVID-19 testing. Recognizing the 
characteristics and treatment requirements of delirium in COVID-19 will allow earlier detection 
and mitigation of risk. This data will be imperative for the management of this vulnerable 
population during the pandemic.   
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Appendix 1: Atypical presentation CRF 
To be completed for all included cases of confirmed COVID-19 over age 65 years. 
 

1. Study ID [unique sequential integer] 
2. Age [number, integer, plus unknown option] 
3. Sex [female, male, other] 
4. Hospital [dropdown menu: Sunnybrook, St. Johns rehab, Sunnybrook LTC, St. Michaels, 

St. Joseph’s Toronto, Providence rehab, Providence LTC, Mount Sinai, Toronto General 
Hospital, Toronto Western Hospital, Toronto Rehab, Baycrest rehab, Baycrest LTC, 
other] 

5. Place of residence prior to COVID-19 diagnosis [home, rehab, retirement home, LTC, 
shelter, hospital, other institution, unknown] 

6. Was the patient transferred to acute care? [dropdown: Yes – emergency department 
without admission, Yes – admitted to acute care, No, unsure] 

7. Date of admission [date or not transferred to acute care] 
8. Date of diagnosis (first positive COVID-19 test) [date] 
9. Did the patient have a SARS-CoV-2 variant detected? [yes/no] 

a. If yes, enter the variant detected. Enter the genetic mutation or geographic 
origin as indicated in the lab report. [free text] 

10. Did the patient require ICU stay? [Yes/no/unsure] 
a. Did the patient require ventilator? [yes/no/unsure] 
b. Did the patient wean off the ventilator? [Yes/no/unsure] 
c. How many days was the patient in ICU? [textbox] 

11. Admission diagnosis [textbox] 
12. Why was the patient tested for COVID? [checkbox matrix: Sick contact, residential 

home screening, symptoms, travel, unclear] 
13. What symptoms did the patient present with? [checkbox matrix: fever (temp >37.8 

[30]), cough, shortness of breath, malaise, nausea, sore throat, diarrhea, vomiting, 
rhinorrhea/congestion, myalgia, headache, chills, dizziness, tachycardia (heart rate >90), 
chest pain, abdominal pain, conjunctivitis, increased sputum production] 

14. What geriatric syndromes did the patient present with? [checkbox matrix: 
delirium/confusion, anorexia, weakness, falls, weight loss, functional decline, 
incontinence] 

15. Describe symptoms if the options above do not capture patient presentation. [free 
text] 

16. Onset of symptoms to COVID-19 testing [text field] 
17. What was the maximum temperature measured in the emergency department or 

facility where COVID-19 was diagnosed? (Use highest temperature within 2 days of 
positive swab) [textbox] 

18. Lymphocyte count, ferritin, lactate dehydrogenase, aminotransferase, C-reactive 
protein and D-dimer on COVID diagnosis (Use labs within 5 days of first positive 
COVID swab) [textbox] 

19. Chest X-ray finding on COVID diagnosis (Use CXR within 5 days of first positive 
COVID swab) [dropdown: no infiltrates, unilateral infiltrates, bilateral infiltrates, not 
done, uninterpretable] 

20. Was there a fracture on admission? [Yes/no] 
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a. Where was the fracture? [checkboxes: hip, vertebral, wrist, other femur/tibia, 
humerus, pelvic, skull, face, rib] 

b. Did the fracture require surgery? [yes/no] 
21. Did the patient have a history of the following? [checkbox matrix: dementia, MCI, 

falls (at least 1 fall in past 12 months), heart failure, coronary heart disease (myocardial 
infarction), COPD, renal failure, dialysis, alcohol abuse, atrial fibrillation, diabetes, 
hypertension, stroke, active cancer] 

22. Baseline ADL: needs help with [checkbox yes/no/unsure: bathing, dressing, toileting, 
transfers, walking, feeding] 

23. Baseline IADLs: needs help with [checkbox yes/no/unsure: driving, banking, cooking, 
shopping, housekeeping, medications] 

24. Frailty: clinical frailty scale (9-point scale) [integer] 
25. Baseline mobility: [walks without gait aid, walks with walker, walks with cane, 

wheelchair, bedbound] 
26. Was the patient’s goals of care known at time of COVID-19 diagnosis? 

[yes/no/unsure] 
a. What was the patient’s code status (at time of COVID-19 diagnosis)? [DNR, 

only for intubation, full code, not known] 
b. Did the patient have a palliative care plan prior to COVID-19 diagnosis? 

(includes keywords like ‘palliative’ or ‘comfort care’) [yes/no/unsure] 
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Appendix 2: Delirium CRF 
To be completed for cases with identified delirium. 
 

1. Study ID [unique sequential integer] 
2. Date of delirium onset [date] 
3. Was there a geriatric consultation during this hospitalization? [Yes/no/unsure] 
4. Hospital location when delirium first occurred [emergency department, ward, long 

term care, rehab, ICU] 
5. How many times did the patient’s room change during COVID infection? [textbox] 

(We will batch inquiry for decision support because this has to extracted by them) 
6. Baseline risk factors 

a. Does the patient have pre-existing behaviours or agitation? [Yes/no/unsure] 
b. Is the patient on the following types of medications prior to admission? 

[Yes/no checkboxes: Antipsychotics, benzodiazepines, trazodone, opioids, 
cholinesterase inhibitors] 

7. Characteristics of delirium 
a. Did delirium occur before or after classic COVID symptoms? [Before, after, 

same time, unsure] 
i. If delirium occurred after COVID symptoms, after how many days of 

COVID symptoms did delirium start? [dropdown menu: <2 days, 2-5 
days, >5 days, uncertain] 

b. Motor subtype [hyperactive, hypoactive, mixed, no subtype] 
c. Agitation/aggression present during hospitalization or COVID duration 

[yes/no/unsure] 
d. Psychosis (hallucinations/delusions) present during hospitalization or COVID 

duration [yes/no/unsure] 
8. Treatment of delirium 

a. Were physical restraints used at any point during hospitalization? [yes, no, 
unsure] 

b. Were antipsychotics used at any point during hospitalization? [Yes – 
standing, yes – PRN, no, unsure] 

i. Name the antipsychotic(s) used [checkboxes for haloperidol, risperidone, 
quetiapine, loxapine, olanzapine, aripiprazole, ziprasidone, etc] 

ii. What was the total daily dose of the antipsychotic medication(s)? 
[textbox matrix] 

c. Were other sedative medications used at any point during hospitalization? 
[Checkbox matrix: benzodiazepine, gabapentin/pregabalin, trazodone, 
anticonvulsants, propofol, dexmedetomidine, Nozinan, other] 

d. Were any of the following analgesics used at any point during hospitalization 
(e.g. acetaminophen, opioids)? [checkbox yes/no/unsure: acetaminophen, oral 
NSAIDs, topical NSAIDs (Voltaren, Pennsaid), opioids, gabapentin/pregabalin, 
nabilone, tramadol] 

e. Were any of the following nonpharmacologic interventions used? [checkbox 
matrix: deprescribing offending medication, identify underlying cause, address 
oxygenation/toileting, others] 
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f. Was family/caregivers present in person at any time during the 
hospitalization? [Yes/no/unsure] 

g. Was family/caregivers present virtually (phone, video chat) at any time 
during the hospitalization? [yes/no/unsure] 

h. Did delirium improve or resolve during the hospitalization? [Yes/no/unsure] 
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Appendix 3: Outcomes CRF 
1. Study ID [unique sequential integer] 
2. Did the patient die in hospital? [yes/no/not applicable] 

a. Date of death [date or unknown] 
b. How many days from admission to death? [textbox, unsure, not applicable] 
c. How many days from symptom onset to death? [textbox, unsure, not 

applicable] 
d. Cause of death [textbox] 
e. Did the patient die in ICU? [yes/no/unsure] 
f. Did the patient receive palliative care? [yes/no/unsure] 

3. Where was the patient discharged? [home, rehab, retirement home, LTC, shelter, 
hospital, other institution, death, unknown] 

4. Discharge date [date or unknown] 
5. Did the patient have an in-hospital complication? [checkbox matrix: falls, physical 

restraints, aspiration, infection, heart failure, MI, respiratory failure, VTE, medication 
side effect] 

6. Did the patient participate in a clinical trial? [yes/no] 
a. Which trials or trial drug was the patient on? [textbox] 

7. Did the patient receive the following medications for treatment of COVID outside of 
a clinical trial? [checkbox: hydroxychloroquine, azithromycin, tocilizumab, interferon, 
IVIG, Lopinavir-ritonavir, steroids, remdesivir] 

8. Was a surgical procedure(s) done in hospital? [yes/no/unsure] 
a. Which procedure(s)? [textbox] 
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Appendix 4: Link log template (secure Excel file on hospital server) 
 

1. Study ID [sequential integer] 
2. MRN 
3. Date acquired from decision support 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

Study title: Atypical presentations in COVID-19  
Version date: April 15, 2020 

11 

Appendix 5: ICU CRF 
 

1. Study ID [unique sequential integer] 
2. Date of ICU Admission [date] 
3. Respiratory Parameters 

a. PaO2/FiO2 (lowest value) [numeric] 
b. Tidal volume (mL) [numeric] 
c. Arterial pH [numeric] 
d. Daily Positive End-Expiratory Pressure (PEEP; in cm of water; highest 

value) [numeric] 
e. Daily Highest Plateau Pressure (in cm of water; highest value) [numeric] 
f. Daily Highest Driving Pressure (in cm of water; highest value) [numeric] 
g. High Flow Nasal Cannula (HFNC; days) [numeric, yes/no] 
h. Proning (days) [numeric, yes/no] 
i. Inhaled Nitric Oxide (NO; days) [numeric, yes/no] 
j. High Frequency Oscillation (HFO; days) [numeric, yes/no] 
k. Extracorporeal Membrane Oxygenation (ECMO; days) [numeric, yes/no] 
l. Type of Ventilation [checkbox: invasive, non-invasive, none] 
m. Mode of Ventilation [checkbox: pressure support, pressure control, volume 

control, other, none] 
n. Timing of Invasive Mechanical Ventilation [date, not applicable] 
o. Duration of Invasive Mechanical Ventilation (days) [numeric, not applicable] 

4. Complications 
a. Acute Respiratory Distress Syndrome (ARDS) [yes/no] 
b. Acute Kidney Injury (AKI) [yes/no] 
c. Need for Renal Replacement Therapy [yes/no] 
d. Prolonged Fever (>38.3C; beyond 7 days) [yes/no] 
e. Myocardial Infarction (MI) [yes/no] 
f. Stroke (Ischemic or Hemorrhagic) [yes/no] 
g. Bacterial Pneumonia [yes/no] 
h. Venous Thromboembolism (DVT) [yes/no] 
i. Venous Thromboembolism (PE) [yes/no] 

5. ICU Medication Usage 
a. Propofol Infusion (days) [numeric, yes/no]  
b. Propofol Infusion Total Daily Dosage [textbox, not applicable] 
c. Midazolam Infusion (days) [numeric, yes/no] 
d. Midazolam Infusion Total Daily Dosage [textbox, not applicable] 
e. Dexmedetomidine Infusion (days) [numeric, yes/no] 
f. Dexmedetomidine Infusion Total Daily Dosage [textbox, not applicable] 
g. Ketamine Infusion (days) [numeric, yes/no] 
h. Ketamine Infusion Total Daily Dosage [textbox, not applicable] 
i. Timing Sedative Administration (days; 0 being on ICU admission) [numeric, 

not applicable] 
j. Dosage of Sedative Administration (varying units) [textbox, not applicable] 
k. Morphine Infusion (days) [numeric, yes/no]  
l. Morphine Total Daily Dosage [textbox, not applicable] 
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m. Fentanyl Infusion (days) [numeric, yes/no]  
n. Fentanyl Total Daily Dosage [textbox, not applicable] 
o. Hydromorphone Infusion[yes/no] 
p. Hydromorphone Total Daily Dosage [textbox, not applicable] 
q. Timing of Opioid Administration (days; 0 being on ICU admission) [numeric, 

not applicable] 
r. Dosage of Opioid Administration (varying units) [textbox, not applicable] 
s. Other Neuroleptics [checkbox matrix: antipsychotic, clonidine, propranolol, 

benzodiazepine, other, none] 
t. Other Neuroleptics Dosage [textbox, not applicable] 
u. Neuromuscular Blocker (days) [numeric, yes/no]  
v. Neuromuscular Blocker Infusion (days) [numeric, yes/no/not applicable] 
w. Neuromuscular Blocker Intermittent (days) [numeric, yes/no/not applicable]  
x. COVID19-Specific Treatment [checkbox matrix: dexamethasone, prednisone, 

solumedrol, solucortef, other steroids, remdesivir, tocilizumab, other, none] 
y. COVID19-Specific Treatment Dosage (varying units) [textbox, not applicable] 
z. COVID19-Specific Treatment Number of Doses [numeric, not applicable] 

6. ICU Lab Tests 
a. Hemoglobin, Neutrophil Count, Platelet Count, Creatinine, Urea Nitrogen, 

Albumin, ALT, Bilirubin, Interleukin-6 (Use labs within 5 days before/after 
admission) [textbox] 

7. Additional Characteristics 
a. Duration of ICU Delirium (days) [numeric] 
b. Physical restraint (ICU days) [numeric, yes/no] 
c. Accidental extubation (ICU days) [numeric, yes/no] 
d. Tracheostomy (ICU day) [numeric, yes/no] 
e. BMI (kg/m^2) [numeric] 
f. Obesity (BMI >= 30) [yes/no] 
g. Glasgow Coma Score [numeric] 
h. Mean Arterial Pressure (MAP) [numeric] 
i. Vasopressors [yes/no] 
j. Urine Output (mL/day) [checkbox: <200, 200-500, >500] 
k. Admission SOFA Score [numeric] 
l. Admission APACHE II Score [numeric] 
m. Metastatic disease (prognosis <1 year) [yes/no] 
n. Death in ICU [checkbox matrix: during active treatment, following withdrawal 

of life support, no] 
 



 

Study title: Atypical presentations in COVID-19  
Version date: April 15, 2020 

13 

References 
[1] McMichael TM, Currie DW, Clark S, Pogosjans S, Kay M, Schwartz NG, et al. 

Epidemiology of Covid-19 in a Long-Term Care Facility in King County, Washington. N 
Engl J Med 2020:NEJMoa2005412. doi:10.1056/NEJMoa2005412. 

[2] Guan W, Ni Z, Hu YY, Liang W, Ou C, He J, et al. Clinical Characteristics of 
Coronavirus Disease 2019 in China. N Engl J Med 2020;382. 

[3] Welsh M, Rubin J, Ferguson R. Nearly 80 seniors’ homes across Ontario are reporting 
cases of COVID-19: expert | The Star. Tor Star 2020. 

[4] Emmett KR. Nonspecific and atypical presentation of disease in the older patient. 
Geriatrics 1998;53:50–60. 

[5] Hofman MR, Van Den Hanenberg F, Sierevelt IN, Tulner CR. Elderly patients with an 
atypical presentation of illness in the emergency department. Neth J Med 2017;75:241–6. 

[6] Neuzil KM, O’Connor TZ, Gorse GJ, Nichol KL. Recognizing Influenza in Older Patients 
with Chronic Obstructive Pulmonary Disease Who Have Received Influenza Vaccine. 
Clin Infect Dis 2003;36:169–74. doi:10.1086/345668. 

[7] Babcock HM, Merz LR, Fraser VJ. Is Influenza an Influenza-Like Illness? Clinical 
Presentation of Influenza in Hospitalized Patients. Infect Control Hosp Epidemiol 
2006;27:266–70. doi:10.1086/501539. 

[8] Kimball A, Hatfield KM, Arons M, James A, Taylor J, Spicer K, et al. Asymptomatic and 
Presymptomatic SARS-CoV-2 Infections in Residents of a Long-Term Care Skilled 
Nursing Facility — King County, Washington, March 2020. MMWR Morb Mortal Wkly 
Rep 2020;69:377–81. doi:10.15585/mmwr.mm6913e1. 

[9] Marcantonio ER. Delirium in Hospitalized Older Adults. N Engl J Med 2017;377:1456–
66. doi:10.1056/NEJMcp1605501. 

[10] Uldall K, Williams BL, Dunn JD, Craig Blackmore C. Association between combative 
behavior requiring intervention and delirium in hospitalized patients. J Hosp Med 
2014;9:658–62. doi:10.1002/jhm.2247. 

[11] Siddiqi N, Harrison JK, Clegg A, Teale EA, Young J, Taylor J, et al. Interventions for 
preventing delirium in hospitalised non-ICU patients. Cochrane Database Syst Rev 
2016;2016. doi:10.1002/14651858.CD005563.pub3. 

[12] Malone M, Hogan T, Perry A, Biese K, Bonner A, Pagel P, et al. COVID-19 in Older 
Adults: Key Points for Emergency Department Providers - GEDC. J Geriatr Emergemy 
Med 2020;1:1–11. 

[13] British Geriatrics Society, European Delirium Association. Coronavirus: Managing 
delirium in confirmed and suspected cases | British Geriatrics Society. Br Geriatr Soc 
2020. https://www.bgs.org.uk/resources/coronavirus-managing-delirium-in-confirmed-
and-suspected-cases (accessed April 3, 2020). 

[14] Montero-Odasso M, Denise Goens S, Kamkar N, Lam R, Madden K, Molnar F, et al. 
CLINICAL PRACTICE Canadian Geriatrics Society COVID-19 Recommendations for 
Older Adults. What Do Older Adults Need To Know? Can Geriatr J 2020;23. 
doi:10.5770/cgj.23.443. 

[15] D’Adamo H, Yoshikawa T, Ouslander JG. Coronavirus Disease 2019 in Geriatrics and 
Long-term Care: The ABCDs of COVID-19. J Am Geriatr Soc 2020. 
doi:10.1111/jgs.16445. 

[16] Public Health Agency of Canada. Epidemiological summary of COVID-19 cases in 
Canada - Canada.ca. Heal Canada 2020. https://www.canada.ca/en/public-



 

Study title: Atypical presentations in COVID-19  
Version date: April 15, 2020 

14 

health/services/diseases/2019-novel-coronavirus-infection/health-
professionals/epidemiological-summary-covid-19-cases.html (accessed April 5, 2020). 

[17] Limpawattana P, Phungoen P, Mitsungnern T, Laosuangkoon W, Tansangworn N. 
Atypical presentations of older adults at the emergency department and associated factors. 
Arch Gerontol Geriatr 2016;62:97–102. doi:10.1016/j.archger.2015.08.016. 

[18] Saczynski JS, Kosar CM, Xu G, Puelle MR, Schmitt E, Jones RN, et al. A tale of two 
methods: chart and interview methods for identifying delirium. J Am Geriatr Soc 
2014;62:518–24. doi:10.1111/jgs.12684. 

[19] Baric RS. Emergence of a Highly Fit SARS-CoV-2 Variant. N Engl J Med 
2020;383:2684–6. doi:10.1056/nejmcibr2032888. 

[20] Dagan N, Barda N, Kepten E, Miron O, Perchik S, Katz MA, et al. BNT162b2 mRNA 
Covid-19 Vaccine in a Nationwide Mass Vaccination Setting. N Engl J Med 
2021:NEJMoa2101765. doi:10.1056/NEJMoa2101765. 

[21] Pun BT, Badenes R, Heras La Calle G, Orun OM, Chen W, Raman R, et al. Prevalence 
and risk factors for delirium in critically ill patients with COVID-19 (COVID-D): a 
multicentre cohort study. Lancet Respir Med 2021:239–50. doi:10.1016/S2213-
2600(20)30552-X. 

[22] Gill TM, Desai MM, Gahbauer EA, Holford TR, Williams CS. Restricted activity among 
community-living older persons: Incidence, precipitants, and health care utilization. Ann 
Intern Med 2001;135:313–21. doi:10.7326/0003-4819-135-5-200109040-00007. 

[23] Ma H, Yiu K, Landsman D, Wang L, Mishra S. MODELING FOR SMH & SJH 
PANDEMIC (SURGE) PLANNING. Toronto: 2020. 

[24] CBC. COVID-19 could kill 3,000 to 15,000 people in Ontario, provincial modelling 
shows | CBC News. CBC 2020. https://www.cbc.ca/news/canada/toronto/ontario-covid-
projections-1.5519575 (accessed April 6, 2020). 

[25] Health Canada. COVID-19 Daily Epidemiology Update . Ottawa: 2020. 
[26] World Economic Forum. Coronavirus is hospitalizing many younger adults in the US, 

showing COVID-19 prevention isn’t just for older people | World Economic Forum 2020. 
https://www.weforum.org/agenda/2020/03/coronavirus-young-people-hospitalized-covid-
19-chart/ (accessed April 6, 2020). 

[27] Rockwood K, Song X, MacKnight C, Bergman H, Hogan DB, McDowell I, et al. A global 
clinical measure of fitness and frailty in elderly people. CMAJ 2005;173:489–95. 
doi:10.1503/cmaj.050051. 

[28] R Core Team. R: A language and environment for statistical computing 2014. 
[29] Gagnier JJ, Kienle G, Altman DG, Moher D, Sox H, Riley D, et al. The CARE guidelines: 

Consensus-based clinical case report guideline development. J Clin Epidemiol 
2014;67:46–51. doi:10.1016/j.jclinepi.2013.08.003. 

[30] Norman DC. Fever in the Elderly. Clin Infect Dis 2000;31:148–51. doi:10.1086/313896. 
 
 


